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ABSTRACT : PURPOSE: Tc provide a learning recognizing device capable of normalizing an output, 
previously approaching the initial state of learning to an ideal state, executing rapid and 
efficient learning, rapidly executing additional learning to an unknown input signal, and 
reducing the influence of recognition performance to learned data. 

CONSTITUTION: The 1st layer consisting of plural route selecting units n1 1 , n12 each of 
which selects the transmission route of a signal based upon feature data and the 2nd layer 
consisting of units n21 to n30 are hierarchically combined to constitute plural branch 
structure, each route selecting unit (n) has a load for normalizing connection load and a 
mean value calculator for calculating the mean value of input signals in each category 
including the input signals and plural recognition units (q) for changing the connection load 
based upon a teacher signal are arranged on the upper layer of the branch structure. 
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1 

[BsMUl ¥SBB¥flm, #«m**A*JiK<!:. 
*B^6CDA^tX^UTS*fttt*fT?ft-5^fi^ ffiSBffi 

WW^idTSW-rsttKai^Wt, iiiJrE47-it:2§<7>B7 
ft<D«)»A;&B?*irr*»8Art«£:. MEJft&A* 

^e^A^tc^L-rm^^tt^fr^o^mt, StTlB^ 
w t fttK&JMS t ©m^ie £«b *ife£-r s w» <t . 

BKAiaffi^^A^Wtt&Artte^Rt"**^:* 
miate^A*«3&^©A*©#&* : Hfc:TS« : f- 

fl:»i. *fcsi*i*<7D»ttA^aT*ir-r*»BA 

f (I) = 1/ (1 +e 
0CDAt>i$4 o i:A^WA*^n4t, 

oi = f ( Si Wi i * o i 
fti^ (1) (C^LfcL*HfiUR§!B9 0©A 

ffl^ttttfcSirrrafe, s.jiiKirrsBft, w„i^ 
*'J-6 o t;»wsnTiiai#e©^A*-w^©*t 



r*«ttffiBafc££:*ru 

JE-coJ:H»zfKl3d^B^Sa^SrfifiBl-T& 

S^Ba»B««. 

[^<£>£Mffl#ta^] 
[00 0 1] 

[BB-KOfi]ffl^»3 *t#*90>aM$«:r- 
[0 0 0 2] 

[fl&3fecoi£»] ft*, B«B^J*Wtr.J:OBS-rs#fc 
IBaKlltl/Ttt, ^-323(1986)* ?£533M~ 
3l536H*S*ft0>'b<D ( D.E. Rumelhart , G.E.Hinton an 
dR. J. Williams " Learning Representations by Back- 
Propagating Errors Nature, vol.323, pp. 533-536, 
Oct. 9, 1986) K7ttffiKfie*©^BBBKB 
<7)«££^^*>®T&*. H7 K^T. lOttUJ^B 

HBt&saaABioB&ffl^Titi^mWailKl o<z> 

^gt i o i o. tt£>ffir££*rfi£ 

-r<k5tw»»«l5ft*^l-T*3t), 3 Ott£A;*J— tti*3 
«^JftJ!», 4 0»m*<i^Bltil»©A*«"C**. 0 

9ttiwia#A^-w^m^«i3s«3 oa)***Pr^wtc 

ffi, 6 0»A^J«5 0^e>OTBBA**B*Wt*ffifB 
30 £&Wf ^^U— . 70a^'J-60©»^?ifit 
A^3«5 0^e^Artm^B<Btt«r3R*&*BJra, 8 0 
tt*BB7 0<0&tB*ofn**A5!nWag. 9 01**03* 

ass o^a^^—seBiartwBtfiaiRTr^ui^BffltS 

jjk-r. ^i:^ti, m*>£ (o, i) (Dmmz.mfe-rz>i< 

tr^B!ffi3aB9 OroAW^JWttii^C (1) <oJ;5t;:*S 

* [0 0 0 31 

xp (—1 + 0) ) (1) 

fl€±B0D^A*— ttl*fi^«iS«3 OOAtJffitttii^ 

ra. -rut>?>* i#Hco^Ati~m^m^^3^3 o 
wia^to^wpMtsii (2) toxsizmm. 

* [0 0 0 4] 

) (2) 

aassu o ^rsojBs^A/j— ttam*t*M«3 

Oi(?>fe^^fm, oi tiTBOj»@<7>£A}}— wam^ 
50 ^S^3 0 C0tfi^B**t)T. 
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[0005] miim^nih&i o©aM4 o^b.u 
e = {Si (t, o,n 



^T^»o wmeii^: (3) wisfcaaj^n*. 

[0 0 0 6] 



(3 



Awn — — £ * d E / 5 \v 

) 

[0 0 0 8] ±ia<7)J;'5tX, te--&WS<O^MSttOig-r 

tr>Tfr#, i»ie«SE ^E^fflj--+^ 

[0 0 0 9] 

L^ffl^^^Si-Jtciifip^if^s^sa^ £*Bk:¥ 
[ooioi *mft*z.o&ot&&or%m&*Mik'* 

U ^^©A^^iC^T6jillD^feiSfji^, #w 

sir & -r * n t * a w i: -r s . 

[0 0 11] 

<om^^Jww-rsj»*s«h, iiaffiAajrsgoai^m^sru 
€rt^«AM!-rsu#^«ia]i«i:, *raa«ifrA;fcfii5<t:iffl 

te, M^A^J^i:, ffiffi«*tA:fc«*>£<0A:fc«^£a 
T^TfcBT-fbBi:. *-*^i«*<D«l&A^**7-£ 

^r-r*»KA*«st. m-^fcttHft^ttttj^sftT-sr 



•^SB 1 0c30>tq£U — 6 0 KI|fi1ft;*nT^"5*§'&^3^5e»f 
20 [0 0 0 7] 

i i + a * A w 1 i ] (4 



[0 0 1 2] i/tl©fii:LTIt ±ga<7>#^»9UJl 
&i:f^^t, ffeeff{§^A*S&<t, «ftC0«»A**^ifc 
Wt^MAMi:, iftfB^&A^^CDA^fCttL 

-rm^fm^ff^^wa**:, mewses ©as* 
A/jco^tf&A^m^M-rs^^^u-riii^i^ 

[0 0 13] 

St. ftBBOJN&teB&iiM&E*. *=Hm<Dmi3izj&C 
*±ftjBO^S^«^^^*ns«KA^«i: 

[0 0 14] jE«^«[ci:-pT^WI83im^<om 

[0015] ¥^ttJ*ra«£*rr*B*STte. * 

-Ctl, A^te^B-r-S^^^'J-riiO^W^A/J 
50 ^^ctoii^^cote^a^^-TS^chT, 
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(4) 



ArM-^e-s 3798 



[0 0 16] 

|EfSS3bC7 :T-5, 3 a 0 ki&&A^**T. 3el 
[0 0 1 7] &%ffi£SE3 b«, *£*&A*ftf3 a 

oj;j^3 e ±<DW$:mm-?z>#im3 b O 1 - 3 b 0 5 
3 b o 5 (zas^-r*^*K^»3 b o £-em&zftz>. 

mft#i3Ll$3 bTte. WMI9;3£»3 b 0 *<A;fifg*§<D* 

^Mcttjfcrsraaiciaflrr*. ^ic3boi-3bo 

5ti. »KAAf«53 a^€>A^Sn&«Kf3-^***ft a? 
&&a'.^T 3 e 1 - 3 e 5 C^t^ s 

[0018] H3ta**w©^sagsai»««>iA±fi:*(c* 

w' 3idi — (1— a) 'WHO 

) 

C ' w'Bioilii 3bOi (B«?ft<Z>« ^ 

££&(0<a< 1 >T. x^oiJiiSHcolSWA^iK'f- 

tzA^snfc«^cotts*t)-r. » 



^A^SB. 3att«*SA*«. 3blii^li-e, g 
KA^3 a©W^*^**f*tt*ff7i^ffif»3 b 0 1 
-3 b 0 5 0*s«fcurfltga«S^Wfi*^3et--5^»»3b 

i a> 3 c Bfi*f4-it$nfc^irffiroai*s:J!BHc-r 

L <* t>tt£l3M* 3eOl-3e02 tetoCD^PS&m 

[0 0 19] ME¥WWtt£T<Z>¥WaM¥{fca>*Tai 

j^Aa^*sm*aJ28 3 b 1 1 <L. ffi*d**W;fc*mftaj 
g<Dai*ittfii©^A^«Cl coW^j«lc«^^T, 
A^»tilDj|t«(O[WC0j|S^#a<7)««:i*)£-rS¥S»3 

-raWr*ir»bS3 b 1 2tc«toT»j5K$n2>. 
[0 0 2 0] ^MStrfc^Ttf. 1ftS»«J8>:ai** 

■r#^<©#He»mtttwt?viT©**s^s&^ (5) 

[0 0 2 1] 
+ a - X3 io t (5 



[0 0 2 2] s£ (5) irUfcA^T^«>&nfciie-8-ffira 
w'j»i, tCjtf LT, ffiltiEfcffcagtta; (6) T^sn* 

[0 0 2 3] 



Wa b o t 



W SbOl 



l) 2 ) 



(6 



) 



C^T. W3*0i_..,..i tfIE»ft;£ttfc i SBG>i|S£flf 

[0 0 2 4] ait*. *«wo#ss«s««>-^*6« 

<7>*7*=f 'J — ^© a 5^j-ic feco 
t. »Ka^mffi*«[ftfla*^t>iarT, srao^&it 

om**A^«»icji*iiwf-r'<#^ax-^&, *^m^A 

T^6j?KI^ftn 1 1 - n 1 2. n 2 1 ~ n 3 0 
tf, fc.LA.tf. H2K;*Lfcl&fc»W&£fflt>. 5_h 
UT^*¥B^#{£q 3 1 3 3 tfH 3 

[0025] -d^ic, z.<n&5\zmis.\'ft¥mmmm 
tit, "i w *^jt*. *fc, cne»<z>*sttaiR*(fr<o 



i?fb»^^AA«lfi:H 

r-^^d 1 1, d 1 2$rA^f ^ 0 ("C^^CO*^^ 

¥&tcA^-r^. ^fcfr&n 1 1 Ktfd 11*. n 1 2 
tctfd 1 2£A±lT*o ) SOIW^PiMrlcti, WtttT 5 -^ 

[0 0 2 6] £-&ftj8tt#ttl£. dtlGO^-^IST 1 - 
n, »nJBBO«Ka«^n 2 1 ~n 3 0 CD&ftA* 

ssn^^. «KA*m^«Liwacwa<7>«*»;tfc«^si^ 

[0 0 2 7] *^»B<0«K«1RJ|ift©^A*^!X 
tt, K*tt*tt<7>»=#«x-*€:A2)-r*. (HIT 
H2«©SS-»«t-^*, fnfnn2 1-n2 5, 
n 2 6 -n 3 0 tCAtJT*. ) m-mmtO&S tm&\Z 

50 «tto«KA*M^aHR*n. ^Tcom^^«ii^s 
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( 

7 

CD^T O'T^m&m&q 3 1— q 3 3 ©^ft-^tU&fl&W 

[oo2 8] s_Lft)p©^gig»^(ft<z>iftwm^A*ia 

co ft jf to *i y~ zi 1 J - \z mTZ> ^ Sr^tltWX*^. 
Tftfr^ 3*TOS*#tt<] 31-q 3 3P)|AjTit)A J 

^m^ihtt^^^t^m^vu^m^m<rAztii x 1 

[0 0 2 9] fct^tfq 3 1 'tt^fl-T^ 

n21-n30lCq31 #^fc>T .*7 ^ 'J -ICRf Sfri" 
^£A^U *£W|g»$M£q 3 1 \Z\*1 #©1^l£ 
^^{5:q3 2. Q3 3i:fiO*ftS|i©^tLtA^t 
5. JdLhffcE©&^SS»|£{ftq 3 1 ~q 3 

f^r t f:^^S.3 b 0 1 - 3 b 0 5 0 Cfc^, J» 

AtH;tiiST^ai^3 b 1 1 \Z 1 £tiV/jU tfJCDgAUJ±i 
tf^JlfeajSliOfcffiJrr*. ^SiBMI^q 3 1-q 3 

to, ftW®^£UTl#A*73nT^*q 3 lCD^gg 

(5) trufcA^T^ss^ffrti-r*. ittianfc 

«ttW*jE«ft»3b 1 2t3«toTS: (6) (CLTct^ 
TiE^tS^n, iU^ffifS«^13b0 1-3b 

0 5oi:ttt*n5. co^tB-cstf. ^ww»¥fftq 

3 1 3 3<7>aj*tt£*ttiU q 3 1 COfSt^it^tm 
[0 0 3 0] o3fl~, Hn'^Lfc¥gB*gB(0»* 

Kattfcftoom-^a^-^fcd 1 1, d 1 2£\?7-r 

tete. SB— #»-r-*£»^fcS2Tft^ffcU 'co» 

K f til jfitt £ , © I*"* JM& W (C 
i>TK5£T*. ^roipC, ^raKW:— o<7>«&;WII 
ff!£n, «S-WHcD«»aW¥(fen 2 l-n 3 0©^ 



5) ^6-8 3 7 9 8 

[0 0 3 1] B-»B<0«?5S3R¥te©m^A*3g^tC 

— n2 5, n 2 6 — n 3 0 tCA*J"t5. ) fl^JtH©*S 
ftJ*{£q 3 1-q3 3t^e>nS. 

[0032] i^jico^^mt*nii. mmm*m 

i#^ttj:9 A*t*ni& w^/isns^it-rio, 
cco^otcbT. A^ufciga^^a^-^ic*^ 

[0 0 3 3] £JL±ift^Ufci;-5t*. 

|&t;:flM*a 4 ^&^£«>* iSSiil-alJ!lO^W^ff^.S- * 
fc. ^ajE«fk«ir<fc^Ttt^ai*©fiSjE«fl;U. it 

com^^^co^^it^-r^^t^T^> anfc©*®i8ii 

[0 0 3 4] H4«*%IBC0^SffillM©»-Kta[«tC 

#A^fi^> 3 a UM&Aij^ 3 a 1 
^KrAt3^3 a^60AtJ<i^SiE«MtUfc«S^ffitZ 
tHi^-r^ B 3btt«fc*maBT, tt»ftiE«jb»3al© 
tli^tttCS^Wt&ffft^ffifJlS b01-3b05 0*5 
J;^SEtS^ffifi**S*r**S«3b 3 
c tta*#ttStXfcW*<Z>a*€rftlJI"***Ju3i». 3d 

gg, 3e01-3e02 tite©^We«*fft©tttttb A 

5» [0 0 3 5] ^^/gB3 b 1 tt4T(O^S8a*ffr© , t , 'P 
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10 



5«*ffl;fcsa7-*ftm«3 b i 1 1, ML±m^imj-mmf& 

£>¥SSK 3 bl3t. ¥3338 3 b 1 3*<#fflbfc 
«S^«ffi<7)fflS:iEait;-r-5^16jE«fl:S3 b 1 2 lz * 
x'j.n = x 3 • 1 1 S f (2*1 

) 



[0 0 3 6] ^Siftffil=*5^T, &*&At)H6^COA^t4 
J*S?§iEMit:Sg 3 a 1 !CioT5t (7) ICUfc#-;>TIEJB 

[0 0 3 7] 



,) 2 ) 



(7 



(8) <D£o\zmitZitZ> 0 
[0 0 3 8] 



= ( 1 — a ) *W3*o t 4- a • 



(8 



) 



w'afcciti i ^ac0^fM3 b 0 i ©*Mi't<Z>tt i 
£5£&(0<a< 1 x'a.n 14 i #HC0«BA*© 

iE«fb^nfeflis^-r. ^ (8) iiLfc^T^cA^n 

l£ (6) T^n^^lC, iE&fcLfc*S£ffiS<Z>ffi£ it? 

[0039] &mmmz&^TU, *£S*3 b l K«fc5 

ffi*te©J«:fcJ;tf, ffi*mJttffcJB3 b 1 2l4*j&>ft 

[0040] *mw<D&w®MMitiL<o&—v>$zmmt:m 

te<Dtt»A^«3 a^C0A**»»iEftfl:S3 a 1 KJ; 

T^o^ffi$r©iKu. A*m^»s<B«ft*^HMflu* 

[0 0 4 1] W 5 14*36 W<0*eS*£«cOja hftgtc 

£^rr*t><D£avr. *se«f4s h&^t, n4# 

fflim^A^a. 3at4»KA^J«, 3b' I4*£fttf£«l£* 

o' = o / o..» 

) 

^ilT, o' \iXFM{t^t\rzmU^3 c <D{{\-h, ol4IE 

*aibHu<7>mjiE»3 c <z>aj;*j, o.,,i4fiAiw#mi3«;tt; 

S3f awtii^^t. iE«it^nfclfti4L,#^««l 
^im^cottJ^i^^c ¥W2S3 b 1 3(4«Am^*7* 

«*u #*fd<-»u>i^ofc*^ici4ftfte©^*^-r# 



b01-3b 0 5 0 * J:^!tf|&2ie^WaS:MT'5^P 

*jdD»-r*J!iiJi». 3 d lijdoiicag 3 com^sLt^i 

4&frr*L£lMMW#. 3eOl-3eO2M0f 
aK*m#<Z>l^fflrtOTa>A2;*r7, 3 f 1 t4jjng£g 

3 cotoAttsm^tT-ajDJiEai^iE^fc;*, 3 f 214 
¥mfrwmm*&m9i-rz>¥w&mmm&, 3 f 3i4 

[0 0 4 2] ffl»3 b 1 ' t4£T<75^S£itiiM&CD* 

T*a*ffl?j*r?4*aj«3 biu. sAm^ssmaaj 

S§ 3 b 1 1 coiti^i^efim^A^/^ 1 oW^itS^i 
T, tt»A*W3 a tlml|E«3 cOW©IS&Wm<Ott* 
St^-TS*S»3 b 1 3 i:«fcoTifiR$n5. 

[0043] ^siietc*5iir»4. ¥w&ftmm3 f 

2A«^W^T*S^i:**iJieU SAft]*£U*jEift«3 
f 3a*iJUJM8 3 cOHiA*!!^, ^SNp©«^cW^« 
^ISter *Dj|IE«ft:«3 f 1 I4}l0jrgg3 

is (9) tztfc**oTin«fb-r*. 

[0 0 4 4] 



(9 



[0045] m&mmz&^-cu, ^s«5 3 br tcj: 

fiS3f 3 0«E««i4— J£«[«:«0. ftlJHg 3 c (Z)Wtf 
<7>jE«^b*^tJtt^JHift:tco^Tl4^HiiaetN*tCff 

[0046] *%W(D¥mffl&m&<»m^(r>^mM&m 
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12 



[0 0 4 7] K6tS*^<D^^^®^_h^(C 

^A^gB, 3b' ' tiftSWm&T?. &&A£fgS3aCD 
Hi;fr*t;:m^W*£fTft5ffifi3bO 1-3 bO 5 0& 

DDIS, 3 dtt«EKm^€:b#^«J!La-rSL^t^ffi 
J£». 3e01-3e02 ttte©¥Ss«¥te<0«i8ffl 
*«*l£A:*j£T£A*F*T'T?i&*. 

[0 0 4 83 m^^mtm^m±tu^wmmM 

W* a b C 1 — (X( Iticltr-i) X3i 

w' 3 » i li 1 1 1 offifl 3 b o i ©Mft©! 
£ U 2 (t ,..) tt*W«H^#S »ai(4o# 

b A €T « \ZUZZt fmW-n 30 

[oo5i] -d&\z* ¥^ttjras3bi 

© «B!»*(4: £ ffl V> T *±{fc* Ufc#®«a*iW © 

cO -5 ^ © <H CO *r t- 3 1 J — I - « 5 & ^ "t" « &tf A II 
-rtRt>%> «»*#&t 3 1- t 3 3tZ*tLT& 

[0052] fct^.tf 1 3 i^«t>>:€^ffl**ai"r«t 

0\Z-rZ>m£lZ.U, &?&m$lM&n il-nl 2*5cfct/ 
n21-n30l:t31 **H*>T &m^£A* 
U t 3 1 tctt 1 t 

3 2. t3 3l:tt0ft«t»OTtl/TA*«. COt 
«±tt)lwft1ftWKil¥e««j%A*«3 aCttRI 
Cfii^A^Stu #W«ift^i:i:^M3bO 1 
-3 b 0 5 0 fcJUUfcft, DP3fS3 cTTttW***. U 



«Hl^*ffl^5^*«t)S15X'f -y^3 bl5^ f 

^3 b 1 6 ifctoTfli&sn*. 
\z&Q&j£tstiz*\ spj^ej*aiS3b i 4tcio^ 

1 3*W*£tvO>££:£. #W^3 b 1 3ti«At±i^ 

>^t£U!8§3 b i i iz&^&mi>itMnitoijm=?<»& 

tm^Afim^^xiimn^m^- u— 
*rr#**£:£Jtstu ##**-*t^^ofc«^tctt* 

£3; (5) <o<t^tcSdfl:$*s. z-f s^icio^* 

(C^inS^ffftWIBttiSM^Sr'btfcUT:^ (i 

0) Wcfc^tC»KA*a3 a(OA*<0^llSA*m^ 

[0 0 5 0] 

01) / N. (1 0) 

jimtuzc z. z~c, ^&Mfzftutin~T^u^wm 
75^aicA^j$ns«t'5fcx>f ^f«^nxt^. 

[0 0 5 3] ^^tC, «t^$XACT^TA*S 

KA^ ^iCX-f ^3 b 1 SOTtttSns. 
¥*3ttJfffl*3 b 1 4 taOIStSn^l^ffl^T, 

srXtt8ftA*ffl5 3 a©A*«[icwa*«*i:sn. anus 

ta^j-rs. t 3 i - 1 3 3 o^»s«a*« 

i ^x^snx^s t 3 i a)*fs»<z>^iifi^«©s 

^i^«»A*WOA*«*ffl^TS; (5) tcUfc*«o 
T¥B«#«*fflU »iUViSie^ffir»tt*«fifa3 b 0 1- 

3 b o 5 o tcffi*sns. noDttiBTS^ ^aaai* 

& t 3 1 - t 3 3(oaS*tt£*fflU t 3 1 <0&gieM*f 

t»>cm*«( : J 1 «Uii8©ffl*^-&-r**"e. t 3 i<z> 

[0 0 5 4] ~Di*\Z. 5pj^fl9»ai{»**-ra^WB3l# 
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V 



(8) 

23 

&±&JITI£, t 3 1 - t 3 3 (C&&rttff ^ 
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